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$Fr=W/NL(N$ : $($ $\sim 10^{-2}/sec)$






$Re(=WL/\nu$ $\nu$ ) 200 )
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(2.4) (2.5) $\hat{\rho}$ $\hat{p}$
:
$\tilde{\rho}=\rho_{\epsilon}(\tilde{z},$ $t\gamma+\hat{\rho}$ , (2.6)
$\tilde{p}=p_{e}(\tilde{z},$ $t\gamma+\hat{p}$ . (2.7)
$(2.6)$ $(2.7)$ $(2.2)$ $(2.3)$ :
$\frac{D\tilde{u}}{D\tilde{t}}=-\frac{1}{\rho_{0}}\tilde{\nabla}\hat{p}-\frac{\hat{\rho}}{\rho_{0}}g\tilde{z}+\nu\tilde{\nabla}^{2}\tilde{u}$ (2.8)
$\frac{D\hat{\rho}}{D\tilde{t}}=-\frac{\partial\rho_{\epsilon}}{\partial\tilde{z}}(\tilde{w}-W)+\kappa\tilde{\nabla}^{2}\hat{\rho}$ (2.9)
$(2.1)$ $(2.8)$ $(2.9)$ $2a$ ( $a$ : ) W
$\rho_{0}$W2 $-2a\partial\rho_{e}/\partial\tilde{z}$ :
$\nabla\cdot u=0$ , (2.10)
$\frac{Du}{Dt}=-\nabla p-(\frac{2}{Fr})^{2}\rho\hat{z}+\frac{1}{Re}\nabla^{2}u$ (211)
$\frac{D\rho}{Dt}=w-1+\frac{1}{Pe}\nabla^{2}\rho$ (212)
$Fr$ $Fr=W/Na$ $Re$ $Re=2Wa/\nu$ $Pe$
$Pe=ReSc$ $Sc$ $Sc(=\nu/\kappa)$ $N$
:
$N^{2}=- \frac{g}{\rho_{0}}\frac{\partial\rho_{e}}{\partial\tilde{z}}$ (213)
$30\leq Re\leq 3000$ $0.2\leq Fr\leq 100$ $Re$ 200
$0.3\leq Fr\leq 20$
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1 $A$ B $C$ $C$
$C$
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$N$ $a$ $W$ 3





20 $O$ $(r\leq 0.036, z>0)$
$r$ (2.12)











$($ $4A$ 5 $)$
$L_{A}$
6 $L_{A}/2a$ $Fr$ $Fr$ $L_{A}/2a$
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( $N$ ) ( $a$ )




$T_{C}/2a\leq 0.683$ $Fr$ $T_{C}/2a\sim 0.23Fr^{1/3}$
( 7)
54 $D$ ( )
55 $E$ $($ $)$
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$/( \frac{\partial^{2}\rho}{\partial x^{2}}+\frac{\partial^{2}\rho}{\partial z^{2}})dy$ (61)
( 8) A
$Fr$ $L_{A}$ $Fr$ $(L_{A}/2a=3Fr)$





$\sigma$ $(0<\sigma<1)$ $\Phi$ $\Phi=(n-1/4)\pi$ $w=0$
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4 $\Lambda\sim F$ .
D $E\ovalbox{\tt\small REJECT}$
$(Re,Fr)=A:(199_{\dagger}0.32),$ $B:(126,3.7),$ $C:(610_{I}6.5),$ $D:(67S,7.23),$ $E:(413,46.1),$ $F:(2637,4.3)$
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$Fr=0.3$ $Fr=0.8$ $Fr=t$ . $5$
5 A .
( )(Re Fr) $=$ (199,0.32);( )(476,077);( )(206,15).
$Fr$


































2 25 3 $3S$
$Fr^{1\hslash}$
7 $C$ Tc/2a( / ) $Fr^{1/3}$ .
$\tau_{c}/2a=0.23Fr^{1/3}$ .





8 $(Re=200)$ (61) ( ).
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$f\dot{r}=0.3$ $Fr=0.8$ $Fr=l$ . $5$
9 ( ) $w$ $($ : $Re=200)$ . $+$ $w>0$ (
$)$ - $w<0$ ( ) . $w=0$
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